YBa2Cu3O 7−δ (YBCO, Y-123) bulk superconductors with a nominal composition Y1.5Ba2Cu3Ox and 1 wt% CeO2 addition were prepared by the Top Seeded Melt Growth (TSMG) process. Small single-crystalline pieces, cut from the SmBa2Cu3Oy (Sm-123) bulk, were used for seeding of epitaxial growth. Wavelength-dispersive spectrometry (WDS) conrmed the presence of 0.1 wt% Sm from the seed and 0.25 wt% Yb from the substrate, practically in the whole sample volume. The inuence of this Sm and Yb contamination on superconducting properties of grown bulk materials is reported.
Introduction
The top seeded melt growth (TSMG) process is known to be one of the most eective ways to fabricate large single-grain YBa 2 Cu 3 O 7−δ (YBCO, Y-123) bulk superconductors [1] . These superconductors are commonly grown using either SmBa 2 Cu 3 O y (Sm-123) (T p ≈
1060
• C) or NdBa 2 Cu 3 O z (Nd-123) (T p ≈ 1070
• C) seed crystals [2] due to their higher peritectic temperature, T p or thin lm seeds [3] . A processing window for the growth of Y-123 single-crystals (T p ≈ 1010
• C) becomes suciently large to decompose the YBCO pellet without melting the seed. Nevertheless, Sm-123 seed dissolution has been reported [4] , which leads to a diusion of Sm into the sample volume.
Additional source of contamination may come from a substrate used for YBCO pellet. It has already been shown, that melt processed YBCO samples, grown on the Al 2 O 3 substrate, contain Al due to its dissolution in the melt [5] .
We report on contamination of YBCO bulk superconductors by Sm from the seed and by Yb from the used substrate. The inuence of this contamination on superconducting properties of prepared samples is shown. The samples were treated in a chamber furnace with the time/temperature prole optimized for high Y-123 crystal quality [7] .
The trapped eld distribution of the bulk samples oxygenated at 400
• C for 200 h was mapped by the Hall probe scanning after magnetization in 1.4 T eld, applied parallel to the c-axis in liquid nitrogen.
Small samples for oxygenation process, performed at 400
• C for 150 hours in a owing oxygen atmosphere, and for magnetization measurements had a shape of a slab with the dimensions 2 × 2 × 1 mm 3 . The smallest dimension was parallel to the c-axis of the crystal.
The magnetization measurements were done in a vibrating-sample magnetometer (VSM) with magnetic elds up to 6 T, applied parallel to the c-axis of the crystal, at the temperature of 77 K. The critical current densities, J c , were calculated using the extended Bean model [8] for rectangular samples. The critical transition temperatures, T c , were determined from the magnetic transition curves at 50% of the low temperature magnetization. The magnetizations were measured in an applied external magnetic eld of 2 mT after zero eld cooling.
Results and discussion
Magnetization measurements of the YBCO singlegrain sample prepared by the optimized TSMG process (T max = 1040
• C / 10 h) [7] revealed relatively low critical temperature, T c (50%) = 84.7 K (Fig. 1a) . Additionally, peak eect was observed in the eld dependence of critical current density, J c (Fig. 1b) . These observations are usually typical for chemically doped samples, where impurity atoms substitute atoms in the crystal lattice of superconductor, suppress superconductivity locally and can act as additional pinning centers [9] . Therefore, we analyzed the concentration of possible elements, which could pollute the sample during melt processing, by WDS line microanalyses. Sm from the seed and Yb from the substrate were identied in concentrations 0.1 wt% and 0.25 wt%, respectively, practically in the whole sample volume. Contamination of YBCO samples by Sm has already been reported [6] . Dissolution of the Sm-123 seed used during TSMG melt processing of Y-123 was observed. It was supposed that at high temperatures, the seed/melt interface is thermodynamically unstable, which results in partial or full dissolution of seed during melt processing. In order to minimize this Sm pollution, we performed several experiments. First, we decreased the holding time on T max to 1 h. Nevertheless, the critical temperature was found to be still low and pronounced peak eect was present in J c (B) dependence (Fig. 1) . We obtained similar results even when we decreased T max (T max = 1030
• C or 1020
• C) and used Y-211 buer layer (Y-211 BL, ø5 mm, thickness 3 mm) as a barrier for Sm diusion [6] .
In order to minimize contamination of YBCO samples by Yb, dierent kinds of substrates were tested. In these experiments, Nd-123 single-crystals were used as the nucleation seed. It can be seen in Fig. 2 , that Y 2 O 3 and Yb 2 O 3 substrates lead to high T c and sharp transition to normal state (T c (50%) = 91.5 K, T onset c = 92.04 K, ∆T c = 0.45 K). In this case the pronounced peak eect was suppressed.
The trapped magnetic eld prole of this YBCO sample is shown in Fig. 3b . It can be compared with trapped magnetic eld prole of the YBCO sample, which is contaminated by Yb from the substrate (Fig. 3a) . The increase of the maximum trapped eld, B Zmax can be clearly recognized. 4 . Conclusions YBCO single-grain bulk superconductors were prepared by the optimized TSMG process. WDS line microanalyses conrmed that prepared samples contain besides 0.1 wt% Sm from the seed, also 0.25 wt% Yb from the substrate. This contamination signicantly inuenced their superconducting properties. Low critical temperature, T c of prepared samples and peak eect in their J c (B) dependences were observed. Decrease of dwell time on T max = 1040
• C to 1 h, using a Nd-123 seed and a combination of Y 2 O 3 and Yb 2 O 3 substrate, led to a high critical temperature with a sharp transition to the normal state of prepared sample. In this case the pronounced peak eect was suppressed and higher maximum trapped magnetic eld was reached.
